Localization of somatostatin receptors at the light and electron microscopial level by using antibodies raised against fusion proteins.
Somatostatin mediates its multiple biological effects via specific plasma membrane receptors belonging to the family of G-protein coupled receptors with seven putative membrane-spanning domains. Five somatostatin receptor subtypes (sst1-sst5) have been cloned in human, mouse, and rat. We have raised specific antibodies against the five human somatostatin receptors by using the fusion protein technique. DNA sequences encoding C-terminal parts of the somatostatin receptors were inserted into a pGEX-2T plasmid vector. E. coli bacteria were transformed with the recombinant plasmid and fusion proteins were expressed and purified using the glutathione S-transferase Gene Fusion System. The fusion proteins were emulsified with Freund's complete adjuvant and polyclonal antibodies were raised in rabbits. The antisera were tested for specificity in Western blot analysis of membrane preparations from cell lines expressing the receptors and in membrane preparations of brain tissues. The receptors were visualized at the light microscopical level in paraformaldehyde fixed tissue sections by use of biotin labelled secondary antibodies as well as by amplification with biotinylated tyramide. The final step in the immunohistochemical visualization of the receptors was done by both peroxidase labelled streptavidin/biotin and different fluorophores. At the electron microscopical level, some of the receptors could be visualized in tissues fixed with a combination of paraformaldehyde and low concentrations of glutaraldehyde. In the hamster brain, sst2 receptors labelling was observed in both neuronal processes and perikarya. The staining was present in neo-, and allocortical areas of the forebrain, the hypothalamus, brain stem, and spinal cord. In the rat and human, sst1 receptor was shown to be an auto receptor on somatostatinergic neurons located in the hypothalamus. In the retina both sst1 and sst2 receptors were present. sst1 receptors were confined to amacrine cells, few ganglionic cells, and Müller cell-end feet. sst2 receptors were more widespread than the sst1 receptors. sst2-immunoreactivity was present in dopaminergic amacrine cells, the Müller cell-end feet, and in the inner segments of the cone photoreceptors. Thus, the availability of subtype specific antibodies against the five somatostatin receptors makes it possible to identify the receptors involved in the multiple somatostatinergic system in the body.